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(54) DIENE-BASED RUBBER/INORGANIC COMPOUND COMPOSITE AND METHOD FOR PRODUCING THE 
SAME AND RUBBER COMPOSITION CONTAINING THE SAME 



PROBLEM TO BE SOLVED: To provide a method for producing a diene-based rubber/inorganic compound 
composite with a silicate compound including silica, etc.. dispersed homogeneously to take sufficient reinforcing 
effect, to provide the composite produced by the above method, and to provide a rubber composition containing 
the above composite. 

SOLUTION: This diene-based rubber/inorganic compound composite is obtained by the following procedure: (1) a 
latex containing a diene-based rubber such as a styrene-butadiene copolymer rubber or butadiene-styrene- 
isoprene copolymer rubber and (2) an aqueous silicate solution containing an alkali silicate such as sodium silicate 
or potassium silicate are mixed together, and the resultant mixture is contacted with (i) a cationic substance 
having affinity with the diene-based rubber such as a cationic polymeric coagulant like a poly(meth)acrylic ester or 
a cationic surfactant like an alkylamine acetate and (ii) an aqueous electrolyte solution containing a salt of an acid 
such as hydrochloric acid or nitric acid and a polyvalent metal such as calcium or magnesium to effect 
cocoagulation, and then the resultant coagulated product is dried. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAGXaOVkDA414241507P... 2004/09/28 



(57)Abstract 



Copyright (C); 1 998.2003 Japan Patent Office 



^9e Blank (uspio) 



# 



(19)H*H<»llF/t (JP) 02) ^ ^ i|# 1^ ^ ^ (A) <ll)19SlFHdBI^PI#^ 

#112002-241507 
(P2002 - 241507A) 

mikKB ¥J«14#8^28B(2002.8.28) 







F I 


f-73-r(##) 


C 0 8 J o/lD 


rf^ ^ 


COS J 


3/16 CEQ 4F0 7 0 


U 0 o U 1/14 




C08C 


1/14 4 J 0 0 2 


C 0 o K. o/U4 




C08K 


3/04 


3/34 






3/34 


3/36 






3/36 






7^:^ m:»m<Dm7 ol (^17 m) akmiohk 




!|$S2001 -203925( P2001 -203925) 


(7i)iaaA 


000004178 










(22) ABB 


3pJ«13^7^4B<20O1.7.^ 




KSSPf 2 TB 1 1|K4# 






(72)58W« 






4$H2000-3778Tl:(P2pOO-377871) 






(32)«it0 


3|Z^12<^12^12B C2000. 12. 12) 








B* (JP) 


(72)«9Mf 


^ffl;ii An 






















(74)i^A 


100094190 








/ha «8S 











(54) [5fiMO*»] v'xVJRrJA • *m-&'»l«^<*^2fct«-©Sat*ifeMtflC-tn*^^5=fA«Ui6« 



(57) CSI^] 

C<K*lt#e] ( 1) x?u>-:rd»s^x>^«^=f 
-;;>j.>3s=fA^^tf7 7^f i'Xi. (2) -ir-r^:?- h y 

(j-t^) >; J^ffifiX7^JHga?®:^5^:t>^ft^S:$5• 
>^^fflrSttSiJ )&: <!: © 2^ J- >?ft =f A i P14©* S * ^ 



C2) 

1 

m-^m.tri>iM. (2) ±iBS^?ei. i^x> 

^b^iB5i<&««@3l*. S@iBli-r.5IS. (3)±SB 

( 1 ) ®yi>3^=rA7f--;;i7X, o^w^igTKigM. 

SO'Oi^X >5g =f A i SSffltt* Wr ^ * :t 
^'Ai^^-^-K^t^i^it^H^-li-. ®@!^i-r2.X 

[m^m3] i^X>*=fA<i;'!r-rK{t^!^i^^t?':^ 20 

x>3^=fA • «ilS{b^iBj«^i*©Mjft:^^-c*o-c. 

( 1 ) i?X>JR=fA^f^.;,i;;^t^^^*;g§jgi>S:S 

^L. ^g^igiT^ig. (2) ±ie-®^?g<t. i>x> 

l^=iAi|gfn140*^:<7g^:t>3^!g5K^$^, ^•ffi^il 

( 3 ) ±fB ( 2 ) <Dxm<o^, Wic^m^mm^^tsm 
*^^®H 5 a. mmm t -r z>tm. ( 4 ) iieiSH^?: 
■ mmt^mi&'^w<o^-^mo 30 
x>^d-A • ««Yb^^^i$<Dis{S:3rffiT*-or. 

( 1 - 1 ) 'irAWm.iii.^ifih^^mit-^m^^mt^ 

•cii(.jh^%imt-tz>iLn. ( 1 - 2 ) i?x>3^=i A^f- 

(2) ±setl^}gi. i;'x>J^:JAijSfDtt©*S 
i^x>3^=fAi>7--i'^fb^!^<!:*it^a5 

SHi^t-r^i^, (3 ) ±iaigHf54ia»t-^i 

e. ?:«t^SCi€:#mit-5':^x>a^=fA -^im-^ 40 
[f**55] S'x>;S=fAi^-('®?fb^!^i<&^t?iJ 
( 1 ) (D^'C^i^*ig?g3!)^6<>--/K^b^?:^;jS3-lffc 

IS 3- A i ^ wr s 5^ 5}- i^mnwisiu^m^m^ 

^b^^i^r^SS^-lf, ^Htii-r^xfi, (2)±ie 
>.3^3A • Ste^^b^!B!)a^l*©ia3i:^& 50 
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[11^6] i^x>iS3Ai^r-Cg^{t^!g)i^^t?iP 

( 1 - 1 ) ^^-i'M^*^*^6-y-rK<b^!^?:^^!S3-& 
r7i<*^tft?Sii-4x«. ( 1 - 2 ) i;x>3S3 A7 7^ 

(2) ±iBig^?g<»:, i^x>3^rfAi*|fn14©$>^ 
;^<t. ?rgM31i-SXS. ( 3 ) ±ia ( 2 ) ©X?i© 
x>3ftrfAi-^W'^ib^i?:^t3g@$-&. SHt^i-r 

^xg. (4) ±ia«H!gj=&i£«i-rsxg, 
i^riRpisirsi^x^j^rJA • wmt^m^v^omm. 

i><Dv$, ^m^m 1 nm 6 © -5 ^ ©t^-rn*' i JiJciBig 
©5^x>^d-A • «its^fc^iB»a^f*©t8ji:i^fe 

«©*9^:*->|gi^Wr*Sfi}*3« 1 7!»M7©^%©t,i-r 
ti*. 1 ^K:^©iPx>3^=rA • Mi{b^iBi«^ft©$J 

[«*^ 9 ] ±iBitS@Xli*5 p H 2 1 4 ©ffiHT- 
If 1 © ^ %©(,»m3{»i 1 JlKIBtS© 

iPx>3s=fA • 4tt^jb^ffi^<*©Sj3S:^ffi. 

1 ©^ -^©ti-rtiiiP 
1 ^(ciBtg©2^x>3fi:JA • i5««'fb^igJlg^f*©tS{3S^ 

ft. 

f#f|}S*«iB^3*i-C(,»«>iS*q[17!»Sl o©^%©i,»-r 
1 ^{c^©i?x>^=jA • M8fb^ia«^ft:©M 
at:^ft. 

1 2 ] ss^:i 1 75M 1 1 ©^> •^©c^-rn*> 1 

[f»^ 1 3 ] 1 2iatg©i^x>lSrfA • 

1 4 ] *n5(E^j*^tfs»*^ 1 3 fa«©=fAffl 

<!: ^>-:^?:^tfl8*]« 1 3 1 4 {CfBK©=fA«^ 

37^>Mi 5©^-^©(,»fn*ii]i«:iais©=fA«fiSi^, 

[if*^ 1 7 ] )Jt)»^?:^t?l»5fc]l 1 3 TiM 1 6 © 

■5 -^©i^-rn*^ 1 iifcia*g©3 Affl^!g5. 
[0 00 n 
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Affi^^iJ. W^14^©!ei14tcMn/cJjQS£3*Ai-r^ 10 
[0 00 2] 

nTl>S. 20 
[0003] ^ -^OK^S JSJn^<S«-r 5)/c*K:«»D 

X 7- -> :^ CI X wsacD!t^jtt^fg« i L/T sffi-r ^ct 

■ffi-c # S , {Jll^ {f , 5 0 ~ 8 0 -CKiJ w -ss^S^tt*^:^ 
ftts. 5 0~8 0°CCC*5lt-5) t a n fi*5/h3C^ 

^, 30 
[0 00 4] 3?-1'-V'ffl=fAtt^it?}CCte(,^ 

», l£3!0»)ffi!n7!iS>'hS < . >?3: F;^+!y F«mK:f<;« 

[0 005] 4#cc. ^R^a^PJ^s^^ 'J *-c*.siS^«> 

S?:^AL//c*'(§:i;^x>3^=fA (WO 96/23027 

=fA (!f$pg^9 -2 0 8 6 2 3-^4>#g) . SlCKT;1/=i=^^ 
i'>"JJl'»<bT 5 y»Xtit KP + >'Jl'»^*AL//cit 
®-:;;i>^aA (M^W-Q -2 0 8 6 3 3) JJiffiSgSn 50 



A®^ < t ©ffiaf'Pffl*5^< , 'J t ® 

[0 00 6] — :)^, miBS5 9 - 4 9 2 4 7-^^fE^fC 
«. lfi5S?fiJr * 5 :^ - ©iS^IS®®^ 
it. *i>»=fA'v©^3-tfctt05{(aofcsb. ^T'-s'i';^^ 
OrfAT&s^ljtl/itTklfi^fftSEK::*;-*^^:/^ y i'^IS^ 

mvzi: D %y ^)t)<r>-7X^~-j^ V g=-?riSlt8-r S c i *>K;^ 

rfAEfe^CD^^c^s^t^c^O-rWHiU. 
3'->'< s' 5^ if C <b W§at?«^cl,^. 
[0 00 7] 

[f6H^755^9iL/J:^it- 5^S] 3^^Bg«. ±ie©Se* 

>J*^©er^^^b^!B5i©fta@*^(S3l$tl. 2^X>^ 
riAtCi"; CC^IifL//ci;*x>|Rd-A • J^ti-fb 

+^tCl«^$tl/c:JAifi^!^*SI«-r-2>C:i^Sa^ 

if 

[0008] 

[^H%»^t--2.fces?)©#ja] i?x>?ft=fA^-?- -;. i?;^ 
0, ®@u/c=fA(cs^';;?7^®ftf*i^«?f<j5&5i^— «:55-«( 

0/ci^x>5ft3*A • Jamfb^lfi^fti-rSCi^s-C* 

c:©is^*^wr-5=fAfflfiS!^wttiitt(cffin. 

[0009] 2|s:^l§®2;'x>IK=fA • i»ta<b^1fi-&# 

©«i§:^?Sl3:> i?x>|^=fA<her^'^'fb^^<i:^$tf-:^ 

(1) j;'x>lS=fA^7=- -:;^;^<!:-!r'fK^*^<!:?:S 
-^U, M^vSi-rSX!!, (2) ±teiE^-«i, S^x> 
A i iSifO&©$> * 5^ ^ >^^!^«JiO'^<ffi^ll^^ 

^b^!8li*^^H3l±. SH^if SX^, (3)±SS 

[0010] ffeO*^§§®i^x>3SrfA • Mti^b 

-^«^f*©KjS:^?*», t^x^a^d^At-y-^KIb^iBJ 

i^$t?i^x>3^=2 A • M^>fk^^ffi^i*©s:f^r'*-7 
r, ( 1 - 1 ) ^r^'^ife7K?§?S*^6^^'C®5{k^^ftJjS 
S#r7j<m^«??fiiT'5.X?i. ( 1 - 2 ) S>x>.^rJ A 



(4) 

5 

xe, ( 2 ) ±iaii^?Ki , v>s. >,^3 A i lawttcD* 

[0 0 1 1] MK:. ftkcD:*:%Bj®yi>3fi3'A • MtSit 
[0012] i /c, ^©ffe<D:$:^B^©i^x>3^=fA • #5 10 

s -e -5 c t ?:!|$® i -r 

[00 13] C©j;^K:, :$:|%B^fc*Jlit:. rfAi->y 

$-ti-5A\ #^©:^5=-:f>,^tJ®^gM3-&/c^. ^fflfi 20 
CO 0 1 4] ii^. a^tS-^^T-yi';^ 

^©^■^ffllifcJl^. ^liW!RfS©*9=-:i->*^K*sft 

^{b^*si^-tc:^fti($n/cs>j.>.3^3A • mmt-^^ 
mi^ic. iyaLiym^-M.t(omm\^=^m-r^^Mo:>t>^^ so 

[ 0 0 1 5 ] ±ie riPi>3ji=rAj *s<*#&<!: u 
-c*t9:i?i>j^mfii*#{4^w-r^^>©-c*<3. i^FtcRg 

>=fA, X5=-b>-:7'^i?i>itg^rfA. :f^V>x> 
v:7'U>^S-^rfA. :/if>>x>-X5^u>--l' V 

•^=rA. :?CiD7'U>rfA^7&splf6n-l.o Cfl^©-?) 

3A. Ti' y px h y;u-xg=-u>-y:S»e>x>its^ 

[0016] ±IB r>;i>^3 J «, i^X 

3A7 7- -;' ^'X. i?x>3^-^gS;n'A*fifL-fb$-tffcXV 50 
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x>^-^^=fAxv;l'i;; 3 >R(:>'t^x>3^^^r3 A^tJ 

x>3^=f A©a^L < tt*is^t5Rg©ia»*pa*>-r. 

[0017] ft®-:^x>^#«{*iL.-Cl3:. m«. 

1. 3-:;''^'j;'x>. 2. a-i'^g^^u-i, s-^ii 
i^x^. 2-i'nn-i, 3-:?'d?y=x>. i. 3--^ 

■C^). 1. 3-:7'3fi>x>. y7'b>l?AsiffS L/<. 
1. 3-r^:$fS^x>*sj:»3iflS Lti. cn?>©itSi?x 

[0018] ^#Stb'x;l.#S<*iOr». 
3^c(,»^#]^I^x;Hb^*ffll,^-5C<!:*s-C#. m 

>. 3-^?->iL'Xg=-U>, 4-^5^Jl'X5=-U>. 2, 4 

-i^'fy7'of;i';^5^u>. 2. 4 g^>»i';^^u 

>. 4 - t e r t -•?'g=--»l';^g'U>, 5-tert-y 

e)©^#K^fx;u#a^»-?-n^n#54-c. ^t»w2a 

[ 0 0 1 9 ] :t 1^7 ^ >tt:P«&«|x h y ;U#»«w<b 

W. Ti'yoxhy;!/, y y Dr. h y;l/, i^TMb 

t-r. y T^>s^A5^if (E>ti, cne)©x h y jua?:wrs 
[0 0 2 0 ] ±tB ^^-^mm^mmi (>cmmb-ci,^^^ 

-f ®5^AsjsjSLr^fi£-rs y *^©±ia r ir ^^^t^ 
igjj ©t4T-ssi:^^^oeaiff$si{*, ^-{mm^iim&o 

[0 02 1 ] :^§im<Dm^yTm'Clct, exx>^a a^x 
{b^^Ai^fiS-r-5.. Sfc, ffe©*^H^©Sit:ra-Cl3:, 

[0 0 2 2 ] ir ^' ^JS7K?§?g« , -f + >3i^««i i Sft* 




7 

[0 0 2 3] i?X>IS=fA^7^-:/ i'Xizl^-r^^'fK 
aJ(iaT> rgpj iBSIB-rS. > iL/cH^tc. 10~ 

isogp. j?*i.<«2 0~i oogp-e$)-So c©ffiffl 

[0 0 2 4 ] ±ie rsjgMTk^J «. i;x>3SaA<b 

< i 1 m.<D^^mm.t *$a-c*j d . i;i>3^=f a 

■5. 

[0 02 5 ] ±^ ri?x>^=fA<tJl|jmft©*-5.*5^3|- 
to 02 6 1 ±S r*g^:J->^lS^j itr». 

[0 0 2 7 ] ±12 r;^;g^:t>S^HrSttS'Jj iUTW. 

hr 5 >T-fe7^- h> :^7-T l;;^T 5 >T■fef• 
^^;UT5>:i-+if-<' KS, •;yg^;^T>*- 
•i'Ai7p5 ^' XxTV^l'b ';y9'.'l'T>*^'^A;? 

i^X-rT'jl.'l'i^y9^^UT>^X'^A5'D7'l' FI?©TJl/ 
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X'i;A-'N-7'(' F®. y ;^7-Ty •ib'^^f 

[ 0 0 2 8 ] ±iB r^fflfi^jsiij i b-ctt. mm. m 

A, ffiiS. TJUSX^A^O^ffi^iCJe^ci'^^ffl 

10 ^->"5A. mtm^. mT;l/5X"5A. i^MAr^U^"? 
A. 5^-7i/;*.i^^A. mSm&. mSn')V'Z:^^J^. 
J^K-7i/4^~>'?A, ?K^iS, SSPT-'l'5x.t;A^*5p 

[002 9] tj^tlyimWSi.XJf^m^i^^^ts'mM 

H*;^?S^fflt.^r. i^xv^rfAi^r-f^ft^i^ft 

5'x*i6@?i^=fA*m9mr-«w^t®@:^ffiii5i 

«0CO-r®@3-lf.5Ci*s-C#.S. < 1 ) >=x 

20 3 A ^ 7- i7 X <«: ^ -f ^S;i<^X«^k^^t!(^ i 

>S=fA77-yi';^<!:^r-f K«7k^X»*^l5(f* i 
©tl^j«K:m<SH*^?S?:Sft4 3 ^^/c^^« C ©il^jg?: 

c©ft!g@©^©se[. pH^»!itK:iR^$n«ci>*^ 

«j&3n^i^x>jF.=fA • mmt-^m.-^mm^-ri> 

30 [0 0 3 0 ] i?x>3^dfAi^r-('K<b^!|a<!:=Sr^t®@$ 

[0 0 3 1 ] ^mni^V :^^^-^tsir ^mit^^O)^ 
^mt2 0 0 n mtiT. #ic 1 5 0 n mJUTT*) C <h 
*sSfi;i/t,^ iKE^^S*52 0 0nm?:aitS<i:. -Jr-^K^t 

i^d. ^r^gf{b^ti©fii^»^?LW#-cfe-j-c4>J:t^. S 
/c. ^@f^©i^x>3^a AtC&^S*^2 0 0 n mJWT 
©^r >f K{ b^©«ft ^AS^j^-C^JtJj U -CI, i-C <t t, ^ L , 

[0 03 2] Mcc. e;'x>ifi:JAiur. 'N-f-nj^^* 
*-r Si>x>|^ 3 A 5:ffiffl-r ^. C i *^ 

•CtSo C©JS^. M*i^t^©^«{14SO'?i^^^© 

50 [003 3] ^Tum^t Lt:«, SW«©||2 JbMm 



(6) 



mickt, mmj^^. mmm^. mn^.^. •;>IM^^*5 

-ym. ip)V:i^^'^)Vm. iJ}V^^:^)\^m. 3^=^^^^;^;;^^K- 
[0 0 34] Ctie>©ett»<D^-fe-CW. \lYxx^'^)\^ 

[0035] '^T^aM^^rW^-SSI^S^r^WrSi^i 
T;i'3=^s^vy;l/». T5yg, tFa=^^s^;uS, F 

■Ctf^>. 30 

[0 0 3 6] t Fci=^^S^;l/S*W-r-5>t'^;l'3^#af*i 

Il3«lt Fa^i^,rt/a^:WrS#S:i*«r^ffl-rsci*5 

■ct^„ c©mai*<i:L'T», -ig-n-entFD 

Ctl6©^»%-Ctt. t FO+'>-'l'*=&WT-&^ISfn 
*;l':}<'>^3^m«f**iW$bt,^„ t Fa + V^l-S^SrW-r 
■S)^ISfQA'Jl'jK>^3S#fif*<!: Urii, m^^t. Ti"; 

5 F. *^*^^©ii^(**iw^n^, cn6©^^-c 

[0037] tFa=^ ixjua^lrWr 5 bJ^Jb^S^Sfr© 

(1) t FD=t^~>TJU=^^;l' (^^S?) T^y u-FS; 2 
- t Fn4='>j:-5^Ji' (^3?) 'J t'- 2-tFa 
^^5>:7"a f;U (y i?) Ti7 F. 3 - t Fa+'>7* 
DtJi/ (y 5?) r h. 2 - 1 Fa + s>-?'g^;u so 
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(^3?) Ti"; U- F. 3 -t FD + 2^:/^Jl/ (^$) 
Ti7'JU-F. 4-t FP+2^::^5^;l' (^^f) Td^U U 
-Fll. 

[0 038] (2) ;J<yxg^u>i/'j3-jU. !i<y:?'i3 
f u > 'J 3 - ^b??© ;i< i; T u > u 3 ( t 
=^^u>i^';3-ji'^{i^«> t^lx-j*. 2-2 3) (D^^y 

(^3?) Ti'>;u-FSI. (3) t Fn=^^->;l.K^Wr 
S^fiSfars F»: N-t Fn+i/y^ju (y^f) ri' 

'J^bTS F> N- (2 -t Fci^i^x?";!/) ^) T 
^•J;l/T5F. N, N-t';:^; (2 -t Fa^^S/xg^;U) 
(y;Sf) Ti";>»l'T5 F^. (4) t FP^^^i-'-'U*^* 
■rs bf-^P^Mt^!^ : o-t FP+2^X5^U>. m 

-t FP+i^;^9^b>. p - 1 FP=^^i^;^g=-U'>. o- 

t FP+i^-a-y m-tFP+i^-a 

-y ^^Jl'y^^'UX p - 1 Fp + ->- a- 

>, p - f-;l/'<>i;^;l'T>'l'3--'i'^. (5) <^^) 

[0 0 3 9 ] cn6.©^^T'tt. t FP + i^T.'m^-'l' 

i') Ti"; u-Fa. t FP+i^-'^«?:WT■5^:^- 
*-r-2.#fi^(i. ^n^ti#5i-c. *t»»2«ti±*« 
[0 04 0] -F■;J^»?:wr^#s^*^L/r», 

[ 0 0 4 1 ] T 5 y S*Wr-& t'^;U.3^mS*i L/T 
t^l^Ccmm. »2S»Xttm3IRT5^»*Wr 

iPTJl'=^^;l'T5 ^'TJl'+JU (y ^) >; FS, 3 

m.r s -^»*^-rsi^^-'i'^#tS'fb^^^fcD®3MT 5 

[ 0 0 4 2 ] m 1 iST 5 yS^^T* t^^;l.^m«<*<!: 

F. p-T5-/^5^U>, T5 yy9^;U ^) Ti"; 
U- F, T5>'X9';U ^) Ti"J U- F. TS^7' 

pf;u o^f) Ti"; u- F. T%y^^)\^ {ji^) r 

[0043] »2«T 5 .Sf xjU3^#Si*(D 

( 1 ) TxiJ yx^^U^SI ; Txi;>';^5^U>. i8-7 
iXjU- p -TX'j U>. /S-v-T^-p-T^ 

•;yx5^u>. /S -;^Ty-/3 -yg'-'i'- p -Txy y 
;^g=-U>> |8-^'PP- p -Txi;y;;^^u>. /3-y 

/3 -y F^^i^^^Ji-Jt^-JU- p -T- >; yy.9=-b 

+ J^;<7>iU5j<xjU-p -Txi;yX9^U>. /3 - ( 2 - t 




(7) 



U 

[0044] (2) 

-g-OSS^i* ; 1 -T:::.U>^:7:«::=.Jl/- 1. 3 -^/d^S^X 
>. 1 -T:=.'J>^:7a:r.;l/-3--?'^-H/- 1 . 3~::^d? 

1 -T^^^y >'>':*:^>»V- 3-^ap- 1 . 3- 

3-r^i't^x>, 1 -T:=.y -^::'x:=.;b-2 -^ua- 
1, 3-:/^^x>, 2 -T^y 1 . 3:/ 

:$?>?x>. 2-T^y-^:7acr.;l/"3--^^>»l/- 1. 3 
-:/^i;?x>. 2-T^U>^>'3:^;b~3-i7nP- 
1, 3-->^^i?i>^. (3) N—tyBJft (^^) T 
^ V 5 KSS ; N - > ( ^ ^ ) t ^ U .^i/T 5 h\ 

^';;l/T5K. N- (4-T:^i;-/:7xJ::.;l') y a^TiJ' 

[OO45]03^T^>^S«:W'rS t'J^-^V^^M^i 20 

[0 04 6] (1) N. N-5^gglT^^TiJ^y l^-F 
u-h. N. N->^x^;UT5 y-:/^;!' ^) Ti? y 

T^yb-h. N. N-S^r^'Df^l/T^-^x^^JU (>rf 

{y T^y N. N-S^^+i^^l'T^ >^x^ 

(^^) r ^ y N. N -e^:t^^;l/T S >X 40 

(^^) T^y vx2^)i^jvy y > 

[0 047] cn^cD^-^-Cl^. N. N-i;^y^;l'T^ 

yx^^Jl/ (^^^) y Ix-h. N. N->^x^;l/T^ 

^) T ^ y h , N. N-$^:7*n tVUT 

^ yx^;l/ (ji^) y N, n-V^vir^^)\^ 

T$ (y ^) y N-^f-;b-N- 

[0 048 ] (2) N. n-iymikr^yr)\^^)\^T^ so 



I^Pa 2002-241507 
12 

T^V^i^T^V. N. N-e^^^Jl/T^^'x^;!/ 

a?)T^y;uTsF. N. N-s^j^^^jura >':/afJi/ 

;l/ 3?) y^^UT 5 F. N. N-t/x?-;Ur 5 ^x 
3?) T:J7 i;;l/T^ F. N. N -e;^x^;UT ^ 
(y^?) T^y;t/T5 F. N. N-iyx^^jvr 
^yzr^jV (^^) T^y^l^T^ F. N^-p^^^l'-N- 
x^;l/T^ >^x^;l/ i^) Ti^y;l'T^ F. N. 
S^:7'Pl::;l^T^ -/x^Jl/ (^^?) Ti57 y;UT ^ F. n, 
N-e^:/^;l/T5 >^x^;U (^^) T^y>»l-T5 F. 
N. N-e^^^^Jl'T 5 ^::7'ut:;l/ 3?) y ibr ^ 
F. N. N-V^y'^Ji^r^ yz/^jV T^V)VT 
S F. N. N-i^^^+S^^^l^T^ ^'X^JU (y y 

T^yjl^T^F. N. N-^:<>5f-^^;l/T5 ^'T^'a tVl/ 
(y^) T^yjUT^ F^(Z>T^y;UT^ Fft^i^X« 

jrf^T^y;i/r 5 F^t^^, 

[0 04 9 ] CnecD^^^rii. N. N-^^^^bT^ 
y:7'nt:;i/ {-p^ i?) y ;i/T ^ F, N. N-$^x^;i/ 

[005 0] (3) N. N->^S^T^^^#j5^t:'x;l/ 
it^^HmiN. N-t?-^^>»L'T5 >'x^;l/:^5^U>. 
N, N-e;^x^;UT ^ ^x^;l';^^l/>. N. N-i>y' 
CitVl/T ^ ^X^;Uy;^U>. N. N->^:i-^^JUT 5 
yx^;l/X^u>l?. 

[ 0 0 5 1 ] T ^ ^S^WT^ t:x;i.3^msft<h Lr 
^:^>. hyTy-;u. hyT5^>. b-ye;^>. b-y^i^ 

b'7>^>. 'r>F-;U. +>^y>. :/y>. 

2««±cD-\7^n/^T^^Uri^T*>J:l\ ^ 
/c. by e;^;l/a^Wr'5b'x;Wb-^iUr^3:. 2-b' 
x;l.by>?>. 3 - bx;Ut:*y i^>. 4-b'x;Ub"y>^ 
5-y ^;l/-2 -b'x;l/b*y-:^>. 5-x^;l/-2 

-bxji.t*ys^>^;&^W6n€>o cne>cD^-^ris. 
2-bxji/bye;^>, 4-b'r.;i/by >:;^>^7!?5jfSL 

[005 2] x;J<=\->/S5:WrS^Sf*iLT^i. (y 

^) T y ^I'i^y v'i^;ux-r-;i/. ^yt^v^ju (^^5?) r 
^yu-h. 3, 4 -t'^iyiy^u'^'^^^^^ ^) r 
^ y M?:«^^W6tl?>o Ctl60xd<+i^S«:W^ 

[0 0 5 3] ^;b^^^s^;us^wrsms<*<Lur«, 



(8) 

13 

V f >^l? W^tt^ffi* Jl' 4< >^ i . ( ^ 5? ) T y 
^WT-d/S-^k 2-fc Kn4^->i^;l/ (^^') Ti";u 

X X i'(Dffi?i -(l-^^ i^^ua^ i r-^l'S 
[0054] T-'l'3 + S/5> U Jl'»'&W-r-SmSi*i 

-7>, r- T^ya+5^:?'ntfji'^g^jus^^ h 

h + r- (^$) Ti'Un^^i'^'PfJU 

hyxh+*xi/^>. r- (y T'?y P+->:/Pf 

7*P f;l'S;^yg^;l'X h+Sx->-7>, T- T^U 
P + i^7"Pb*;U h 'J 7"Pnt<+J^i'7>. r- (^rS^) T 
i"; p^i^r/pf;!/^ g^jl'i^yp5j<+J^t'-7>. T- 
(yi?) r:!"JP=^"^':^Ptvi'S^y9';i'7"P;j<+i'i^^ 30 
>. r- (y^if) Ti";p^^e^7'pf;uy5^;ui^7iy 
+->'>-^>. r- (y^») ri"JP+i-':?'pf>H/i?y5^ 
iy=^ixi^^>. T- (^3?) Ti";p+e^:7'Pf 
5=-Jl/5^-^i?P=^"~>>'7>> T- (y^) T^';a + 
i/7'p f^u s/y p + V -7 >^*i^tf <5> n -S o 

[0 05 5] C©*Si*i U-C«. EiC. iRfga^p? - 1 
8 8 3 5 6-^^$S(Cga7j^$tirt,^-5 VV^ h^iy\^~JV 
h yx h^i^fx;Ui^^>. 6 - h 'jy 

^rwr-s#»»«, -en-en^34-r-. ^i,^t2aJii±^ 

[0 0 5 6 ] v'x^J^rfA^^fjS-rSS^O^Si^^fe 

is:i?x>^sftmfii[®^wa*5a^4 0 - 1 0 o®s 

$f*0<W50~90»S%, J:.K)01tb<t>t6 0 

^(icD^wiT&^ji^ 0 ~ 6 0 ms%. *tS t < « 1 0 - 

5 OMS%. J;«3SfS L/< «1 5-4 O^S%<DffiH-C 50 
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2 4 15 0 7 



«>5. 

[005 7 ] -v7-pM-7-?:WT^@tt»*s^A3n?ci> 
ji^, 0. 0 l~2 0»S%-e*^C<>: 

ccD#fif*#fii©$*s*5o. oi«a% 

^{4©^*S*i±fa©ffiHK:*.5i^x>iS=fA^^ 
[0058] i^x>^=fA©S-^:*a{*^«:RBS?n 

[0059] ?L^fc?fiIi T-:t>*W®?gtt?fiJ. 

gtC=.«2ttJit±*«^?»'-&*Dl±Tffll.>-SC<!:*5 

t*. ^1^1 0JW±©siWiteK^. pt^>®?ie>:ct'*5 
fflu?>n-s. *«jfifjic», i3-p'v>m. "y^vi^m. 5 

[0 06 0] 'yi^tiJi'm-^mt^mtLxa. -ov-oi' 

F. •7'i'P'^;^^^•-a^•=^^■9--f F. t e r t 
-■:/?-;Ut FP>'>'-:t+-9-'f F. i'y>t FP''S-:t+ 
•y--/ F. >'^•^y >5'>t FP>'^■-^+•y■-^ F, S^'-te 
r t -:f^)W-i-t'^-^-^ ¥RZfi?i'^)lJ^-t=^-^-< 

sn-su F-;'i';^^l4iS5|;&ffli^-2)C<i;4)-c^2>. cn 

[0 0 6 1 ] i^x>3^3A©^^S?:tglg5-r-2>/cJst)(CiI 

riJ, t e r t - Ff >'Jl'^JU*7'3?>, n-Ffi^Jl' 
y ;u 3(7 7" 3? >^©T jU + ;u y ;U * 7" > . EgiS-fb^^ , 




C9) 



- 7- f ^ >mm^mm-r ^ c i *s-c # ^ . 

0~1 0 0'C-Cff^Ci3&sr#, 0~8 0'C®M-&SS 

m'^^f^fj: i-^jificc^jgr i c i ^-e# s^:^^ lo 

[0 0 63] S/c. a^lfe^t**5^& < t£ ^t¥M\u^r 
A€.Ci*WS(^<> #tc. M^ltea^3 0-7 0%® 

S^<?±t^. Srt>3^*^^itJ^SCCFSDT*mM^-S^®7^ 20 
[0 0 64] COi^x>3^aA^-r-"^ ::fAM* 

=fA=&l 0 Og|l<bL/c«^{C. 5~1 OOgP. i^tCl 0 
-6 0g|5i-r.2)Ci:<)5»^ Ut^o 30 
[0 065] i^^x^s^d^A^?--;' i'XtC^WStl^S^x 
>3fiprA©A-x-3te^ [ML, +4 ( 1 0 O'C) ] 

1 0~2 0 0. ^K:3 0~ 1 5 0-C*2>C<!:*5itfS 
L-t^ C A - - 0*?^-C . Jnl}S=i'A 

<DW«fit4^CDiB5t4AiffiT-r2>Mlfi](C&.5,. — Ts, 2 0 

o^a^si. =fAfflfiS!a©t3nxi4*i<BTL. satcjg 

[0066] 2|s:^BJ<DS;'x>5^3 A • M^it-^^-^W 

3 nfca-^f* i r c i A^-c # ^ , 

[0 0 6 7 ] 3|s:ffeHJ©=i*A»)sJ<;e^tt. ±^<DzyJL>?kzi 

[0068] :^^m<DziAiimm^mmicm-r^m^. 

X(C$*3n*=i'AJiii^<Dd-A^ie-^-r-2)Cife-C# 50 
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2,, C:<D3*A«^{CfES5ti^cl,>3&5, 
x>itM^=iA. i/^SJi^'x^riA. -fv^'U^r^A, 

^s;>x>- vr7*u>ftfi-^^=fA. ya?t?x>-x5^ 

i>X>it^^rfA, T^Va::^ h U^V-X^^b^-^if 

-;;'x>ftm^=fA. Ti'y^i'd^A. r^g^;u:JA, 5^^- 

A. i'Pn^U>=fA#%«W|-r-5C<!:36St'tr. 

[006 9] =fAffl^!^». »DW£S'J?:^tf4>©i-r2>C 

•?>Ci4>-C^-5,o C<Dl}mMit. rfA^:^^ 1 0 oepi 
L/ciS^tC, as, 0. 5~10gP. #CC1 ~6g|5@B^ 

[007 0] $fc, 3 Affi^igjt*, i*?-^^^:?'^ y 
«l:b«ffiS (BETfi) »7 0m'' /gJWi-C*^. K 

^=j-:f=9-)vv ^v- hestt* (DBPfii) 7!»s9 0 5 y 

[0 07 1 ] BET|i*S7 Om" /z^mx\X. -V^ta 

©jif*Ut»ffiffi«9 0 — 1 8 0m* /g-C*5. COB 

ETfiiWASTM D 3 0 3 7 - 8 8 (C!|IDra'JSUfc 
ffif £l5-i>. — D B Pm.ifiQ 0 5 y U 2/ h-'l'/ 1 0 0 

e^mxu. -^^tmimm.ifinhkm< . oBPffij&s 
m:Kxs3 ^ i . 3 Affi^!K5©^»fB#f*c>'*5fiT-r ^fflis] 

iC*>^„ iiH^1*.<t<aj^©{b6?:^^-rSt DBPfil© 

L/(,>i5H{* 1 0 o~i 8 0 5 y y --z V)v/i o o ? 

CCDDBPIittJ I S K622I-1982 

(A^) vzmcxm'&hicmx$>i>. 

[0 0 7 2 ] >- y n-Tfifcfti 0 3 Affl?S 

s^^~>y* 

ili40^tti<gi^»b<!:*#^-r^<!:BETfii35U 

oo~3oom* yg<ommic$>i,i>o>i)mtLK^, 

fSs. C© B E T{ii», v' y ;?7^ 3 0 0 'CX 1 B^KIS^ U 
fct^. ASTM D4820-93 CCiiD r i"J^ L-i^cffi 

[0 0 7 3 ] :^ffeBfl(C*5l,^r«. 47©;^^ 
^ISfflbT ■fcJ:l^L., iy<Jt><D^^m<^^Xi>i:<. Sct-^ 
•;'i'<t>'y*<t^0ffflL-C4>=tt,^„ $ 
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[0074] :^mM<D:=tAmS.mc^ H«:v^>:^; ■7" 
>J >d^J^r^*3-«i-2><i:. iSSfttt^lHi tan 5*iJ: 

fc'^Jl' h (|8 h+i^-x h=1r5^) 
(3- (3. 4-x;J<+i/t/d?a'^=t^i';U) -x^^^P 

N- (/8-r 5 -/'X5^;U) -T-T5>-7'nf 

V ^ h^i^zy'^^, N- (/3-T5>'xg^;l') - 
T-T5 y^'nb'JU h^9^JUi^^ h^i^S^^>> N-7 

Dtvi/f- h+i^i^^^^ T-T5>':7*af;l/h'jy 
h=^^->i'7>. l^;^- (3- ( h 'Jx h^^-i";;!/) 
nf f- ^ F. bf;^- (3 - ( h 'Jx Fj^^ 

:/nf;U) i^xjl/:? -< h\ t - h h + v' 

*oiB^$n-5i^y*i©-&tta:* i o o^tbtcm-^ 

tc. 1-2 OSB. !^{C 2-1 5ai5i-r-5C L/ 
[0 0 7 5] =f Affl;Sig)tC». 

K*5*f s L < , m-^. mmm^ i ot^± l- < w i 

Jb^. y >U>M^I*5^Cf6n-2>. fli«6g!(DxX7-JHt 
6i&-Sxy^f-JL-*5J73; L-C^^ CCDT^U=3-;Mt^®©^ 

m) <!:K«iT;Un-;U OflglJ^i. 2 OS 

SJi^T) ^©xxT-jUi-r-SCi^jr-^^, 
[0 0 7 6] =3 AffljS^tCtt. ±iB(Di2-^S'J©ffi. JJOei 
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m^K.. 0. 5~15g|5. #{C1~1 ogci2^-r-5>c t 

[0 07 7] 3lc^w©:^{cj:^rf3Jg3*iSi^x>^ 

~i so'coas-cs^-r-s. ^©j^. g»^^j^*P 

rsa-^i/. HiTS©?^t^K:^?i5ri. ;xi»-c. i4o~i 
8 0*c©aKr-ttiitEO. 0fS©i]p«fi=fA. bp^. 3a» 

20 [0 07 8] *%BJ©:'3ffi(c j: or*{3t§txSs^x>3^ 
3 A •*itg^^b^!fe1«^(**^Wr.S=fAififi)c1?}»ftWfj: 

», ■€-©flinfc!RFtt{C<t #«ffl3i{C*jW S d-AijD°p i 

ji/, '^^i/h. d-s-x. 3Agi^?iJ^©x*ffio°p, M# 

[0 07 9 ] 

[^B^©siss©0®] mmmic^K>:^fm^mic 
no< mmr * . en ^m&i^<Dm-^Rum\i.<Dw 

##S3ffiPd©i?x>3^aARi>'SIJg«?!l. tb$5J«?a©=fAffl 

( 1) »^;^5^b>* («S%) :^S^^K^D?>^•^i'^Jl' 

( 2 ) ^ F y ;u»?:^-r-5>*«<*so'T 5 ys*«-r 5 
40 mm»<om-^m (mm%) : 3A*F;bx>cc^w?L., 

y $y-;w-cszt)^3-«i-«>^fp^2[i]tf-?-cfflML. K 

(3) t FD+e>ju»^wrs#sf*©^^s (KS 

%) : 3A* hJl/XXCjg^L/, ^3?-'-Jl'-C|ltfci^$ 

■^^m'^^2&f-:>rmmL. M^^mutc^ik. 270 

(4) ti)Vyi<df^iy)im=^mt^mmit<Dm^m: (mm. 

%) : 3A^ h;i/x>{ci§»L. jt'Si y~)i'X'miXm^ 
50 ■&-S»f'P?r2iaitf-primiHL. =fA?r 



cm 
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fforfSISL. ^^mVtc^. 2 7 0MHz> ' ' C 

fi%) : =f A€r hJUi>(C^)SL/. ;>( ^ y ■- yVCWtXM 

OMHz. ' H-NMR-eSI^eb/Co 
COO 80] (7) A-^-teK C (ML, + « (10 10 
0*C) ] : J I S K 6 30 0- 1 99 4(cm«lL/. 

(8 ) gE^^A---ttK : ^5tcie*£cDi5^J*2g» 
{cJ:0iB^Lfcffi^!8)©A-x-iteffi*±iB (7) 

a-CiiJ5£Lfc. ^ffl©jl!ISft'&J:tf5^il«^^ 1 0 0 i 

[0 0 8 1 ] (9) ?l5g^S: J 1 S K 63 0 1 - 

iggsicstfiaL, z^m3m.^^m^\ m\'&^m.2b 20 

•C. ?l3gjte5 0 0mni/:»©^f=t=r?l3g^S (MP 
a) ?riSJSLfc. ib®SSIft0!I* 1 0 0 i 

(10) JSI%?*14 : a »y h >; :7'v ^ - $ 4ffil>-C 5 

o-craijjeofc. Jt^s^nm i o o i Lr*gis«mL 

(11) t a n 5 : *a U-:}-^ V')-/^ ^ttSSlOSbWT:^ 

^-ftf- (RDA) ^^b. nm^^Yo, mcmLi o 
Hz. ifflsjag^s o-co[^f*:-ca'jSLit. <L<omm<om 
^^mmmm^ i o o i L.rfg^*7nu/c, 30 
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: (12) WJS«14 : 5>*f->Meft^^*fiefflU. ;^ 
>; T-^^DS 6 0 %-C<D»«S?:©Ui b /c. a'JStaSi* 5 

o'c-c*-2>. jm&<D'mn^im.mmm^ 1 0 0 tor 

[0082] [ 2 ] i?i>^=rA©l^jg 

^^mmm 1 

4. 5Si5. :?'^i?x>7 2S|J. X9^U>2 8gp. SCft 
- F7^->^l'^-'l'*:?':5?>0. 3g|5>l:^±ii^/c. 

tbrp -y>:5^>>'^■Y ^•a/^•-;^-+•9•'^ KO. igp. 

x5^b>i>T5>4gt^:^ h V?AO. 0 7 SB, 

iii^7*fai^o. 0 5gi5. 2fca^vi^■i'A4-^J^AT-•^7='t 
0. 1 5g|5*SS»nur«^*P3ji^ 

@JKi»-?SS2 l%©2>x>m=fA^f •y^'X (a) 

[0 0 8 3 ] -e©f^. iPi>3^=fA^-r-v ( a) €r 
SggStm^b:^ h •;'l;AtcJ:0@a3-a-Ci'^At b. 

Wftmst-c^m^^. «i{ciHig®i^x>*=fAA*» 
ttat*«i{cfifie-r^). 

[0 0 84] ##ljitW2~5 

1 <»:|^ID:&^CCj:0i^X>^::^AB~E5:Kiftb/c„ B? 

iBCD:^^{c J; 0 jBjs b tciys.>m 3'A B~ E n-eti 
©#sf*ife^safA-x-)tes«r« 1 cc»sa-r s. 

[0085] 

(ill ] 



1 





A 


B 


C 


D 


E 






72 


76 


71.5 


71 


71 




28 


16 


28 


28 


28 






8 














a5 














1 
















1 






2a5 


13 


2^5 


2^5 


2a 5 


m^m 




10 
















0.3 
















0.7 














ae 




50 


48 


47 


51 


48 



[0 08 6] ##MS^6 

- Kf''S^;Vy;l.;^y^>0. 2g[5^f±iA^/Ce -ecDf*. 
<bLr p -^>^>^W FP>'^*-3^=^^-!t-f KO. 03 



50 



K:^>'i'>'^+>'i--- HO. 0 ss^^^mmorm^^^ 
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@JK^fSS2 2%©l^i>3^=fA-7-7^!yi'X (f) 

[0 08 7] -^(Dm. iP^i.Zy^'dJ^'yT-v i>7. ( f ) © 
H?^:»l 0 OSBtC^PfLt:. 3 7. 5§Pi«CirP-7:*--^ 
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[0 08 8] ##SSjgW17-l 5 

6 t|5lD:^ffi{cJ:0iSMi?x>»=^AG~O*i?j§L 
fc, BtiiB©:^«:J:D9I«bfci^ji>*=fAG~0©* 

n-en©*fifl£i^^sRof A - ^ -tte^a 2 (cefiBT 

[0089] 
[^2] 





p 


G 


H 


I 


J 


K 


L 


M 


N 


0 






58 


66 


57.5 


57 


57 


57 


57 


51 


56 


57.5 




42 


26 


42 


42 


42 


42 


42 


42 


42 


42 






8 
























as 
























1 
























1 
























1 
























1 
























7 
























2 
























a5 


en 

m 




35 


20 


35 


35 


35 


35 


35 


35 


35 


35 






10 
























a3 
























0.7 
























0.6 












nm m 












0,8 
















































4 
























a9 
























a4 






37.5 


3X5 


37.5 


37.5 


37.5 


37.5 


37.5 


37.5 


37.5 


37.5 




50 


52 


478 


51 


52 


49 


48 


53 


51 


52 



[0 0 9 0] ^mmmmi 6~2 o 

4. 5g|5. a3tCfS*S©-7'3?i^J.>R.<y''-e©fte©#S(* 

©3fS« (mmmsi^, fio. mmi^(D^iYm^i o 

0. 7gB=S:{±3i^/Co -ecf^^ S^fflSli©SS^5-C 

Kn-'S-:t+1f-< KO. igp. i^u>-:^r5>4i^^ 
^hhVi'AO. 0 7gP, 5gS^1^7 7KfO!K50. 05 

0. ib^^mmbxm^^m^o. m^miimi)i6o 



40 



k: J: 9 *jsic*s** iiJtR L- T . mm^m& 2 1 %©# 

i>i >3S =f A -7 f - f X 
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